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(54) DEVICE AND METHOD FOR REMOVING NOISE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a noise removing method for excellently 
removing a noise even concerning a mobile part while making the best use of a 
merit in a noise removal ability with respect to a still part in a motion adaptive 
recursive filter. 

SOLUTION: The motion adaptive recursive filter 1 1 is used as a first noise 
removing part. As a second noise removing part, a class classification adaptive 
removing circuit 12 is used, which extracts the pixel of each frame at the same 
position between multiple frames, -classifies the noise components of the pixels 



into classes based on the inter-frame change of the pixels and generates an 
output picture signal obtained by removing the noise component from an input 
picture signal by an arithmetic processing which is previously set in accordance 
with the classified classes. An output selection part 13 decides the movement of 
the picture by prescribed number-pixel unit, selects one of the output picture 
signals of the first and the second noise removing parts in accordance with the 
decision result and outputs it. 



LEGAL STATUS 

[Date of request for examination] 1 9.02.2007 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim(s)] 

[Claim 1] The picture signal which has the frame memory which memorizes a 
picture signal and is memorized by said frame memory, By adding by performing 
weighting according to **** of the image according an input picture signal to said 
input picture signal, and rewriting the picture signal of said frame memory with 
the addition output Between multiple frames with the 1st noise rejection section 
which generates the 1st output picture signal with which the noise was removed 
as said addition output By data processing which extracts the pixel to which it 
corresponds on an image, carries out the class classification of the noise 
component of said pixel based on an inter-frame change of those pixels, and is 
beforehand set up corresponding to the classified class Per the 2nd noise 
rejection section which generates the 2nd output picture signal with which the 
noise component was removed from said input picture signal, and pixel of a 
predetermined number Noise rejection equipment which judges **** of an image 
and is characterized by having the output selection section which chooses and 
outputs one output picture signal of said 1st output picture signal and said 2nd 
output picture signal per pixel of said predetermined number according to the 
judgment result. 

[Claim 2] Said output selection section is noise-rejection equipment according to 
claim 1 with which the pixel of said predetermined number is characterized by to 
have the stationary part of an image, the judgment section which moves and 
judges a part, and the selection section which chooses and outputs said 1st 
output picture signal about the pixel of a stationary part based on the judgment 
result of said judgment section, and chooses and outputs said 2nd output picture 
signal about the pixel of a motion part. 

[Claim 3] said judgment section - every pixel of said predetermined number - 
the difference of said 1st output picture signal and said 2nd output picture signal - 
- the difference which computes a value - with the value calculation section said 
difference - the comparison result of the absolute value of a value, and the 
threshold set up beforehand - being based - said difference, when the absolute 



value of a value is said more than threshold the decision value which shows that 
it is the pixel of said motion part - outputting - said difference - the noise 
rejection equipment according to claim 2 characterized by having the comparator 
which outputs the decision value which shows that it is the pixel of a stationary 
part when the absolute value of a value is smaller than said threshold. 
[Claim 4] The motion judging section in which said 1st noise rejection section 
performs static/dynamic detection of the image by said input picture signal, The 
weighting section which carries out weighting to said input picture signal and the 
picture signal memorized by said frame memory according *to the static/dynamic 
detection in said motion judging section, It is noise rejection -equipment according 
to claim 1 which has an adder unit adding said input picture signal by which 
weighting was carried out and picture signal from said frame memory, and is 
characterized by rewriting the picture signal of said frame memory from said 
adder unit to a picture signal. 

[Claim 5] The motion information derivation section which said 2nd noise 
rejection section moves about the attention pixel in the image by said input 
picture signal, and derives information, The class tap extract section which 
extracts two or more pixels of the location corresponding to said attention pixel 
as a class tap about a multiple frame using said motion information drawn in said 
motion information derivation section, The class classification section which 
carries out the class classification of the noise component about said attention 
pixel based on the description of said class tap extracted in said class tap extract 
section, Based on the class classified according to said class classification 
section, data processing corresponding to the class concerned is defined. By the 
defined data processing Noise rejection equipment according to claim 1 
characterized by having the data-processing section which generates the picture 
signal which removed the noise component about said attention pixel. 
[Claim 6] The description of said class tap used in said class classification 
section is noise rejection equipment according to claim 5 characterized by being 
noise component distribution of two or more of said pixels as said class tap. 



[Claim 7] Noise rejection equipment according to claim 5 characterized by 
generating the picture signal which removed the noise component about said 
attention pixel by performing the operation of the pixel value of two or more pixels 
of the location corresponding to said attention pixel, and the operation multiplier 
about said two or more pixels beforehand set up according to the class classified 
in said class classification section in said data-processing section. 
[Claim 8] Said operation multiplier used in said data-processing section 
according to each of two or more classes by which a classification division is 
carried out in said class classification section The process which extracts an 
attention pixel from teacher image data with few noises than said input picture 
signal, The process which moves about said attention pixel and derives 
information from the student image data which has a noise equivalent to said 
input picture signal, The process which extracts two or more pixels of the location 
corresponding to said attention pixel from said student image data of a multiple 
frame as a class tap according to said motion information drawn about said 
attention pixel, The process which carries out the class classification of the noise 
component about said attention pixel based on the description of said class tap, 
Corresponding to said class by which the class classification was carried out, 
were extracted from said student image data as a prediction tap. About the pixel 
containing two or more pixels of the location corresponding to said attention pixel 
extracted as a class tap at least Noise rejection equipment according to claim 7 
characterized by computing as said prediction coefficient according to the 
process which derives the prediction coefficient for generating an output picture 
signal homogeneous as said teacher image data from said student image data. 
[Claim 9] By adding by performing weighting according to **** of the image 
according the picture signal memorized by the frame memory and an input 
picture signal to said input picture signal, and rewriting the picture signal of said 
frame memory with the addition output As the 1st noise rejection process which 
generates the 1st output picture signal with which the noise was removed as said 
addition output, said 1st noise rejection process, and processing of juxtaposition, 



between multiple frames By data processing which extracts the pixel to which it 
corresponds on an image, carries out the class classification of the noise 
component of said pixel based on an inter-frame change of those pixels, and is 
beforehand set up corresponding to the classified class Per the 2nd noise 
rejection process which generates the 2nd output picture signal with which the 
noise component was removed from said input picture signal, and pixel of a 
predetermined number The noise rejection approach which judges **** of an 
image and is characterized by having the output selection process which 
chooses and outputs one output picture signal of said 1st output picture signal 
and said 2nd output picture signal per pixel of said predetermined number 
according to the judgment result. 

[Claim 10] Said output selection process is the noise-rejection approach 
according to claim 9 that the pixel of said predetermined number is characterized 
by to have the stationary part of an image, the judgment process which moves 
and judges a part, and the selection process which chooses and outputs said 1st 
output picture signal about the pixel of a stationary part based on the judgment 
result in said judgment process, and chooses and outputs said 2nd output picture 
signal about the pixel of a motion part. 

[Claim 1 1] said judgment process - every pixel of said predetermined number - 
the difference of said 1st output picture signal and said 2nd output picture signal - 
- the difference which computes a value - with a value calculation process said 
difference - said difference computed at the value calculation process - the 
comparison result of the absolute value of a value, and the threshold set up 
beforehand - being based - said difference, when the absolute value of a value 
is said more than threshold the decision value which shows that it is the pixel of 
said motion part - outputting - said difference - the noise rejection approach 
according to claim 9 characterized by having the comparison process which 
outputs the decision value which shows that it is the pixel of a stationary part 
when the absolute value of a value is smaller than said threshold. 
[Claim 12] The motion judging process of performing static/dynamic detection of 



the image according [ said 1st noise rejection process ] to said input picture 
signal, The weighting process which carries out weighting to said input picture 
signal and the picture signal memorized by said frame memory according to the 
static/dynamic detection in said motion judging process, It is the noise rejection 
approach according to claim 9 which has an addition process adding said input 
picture signal by which weighting was carried out and picture signal from said 
frame memory, and is characterized by rewriting the picture signal of said frame 
memory from said addition process to a pixel signal. 
[Claim 13] The motion information derivation process which said 2nd noise 
rejection process moves about the attention pixel in the image by said input 
picture signal, and derives information, The class tap extract process of 
extracting two or more pixels of the location corresponding to said attention pixel 
as a class tap about a multiple frame using said motion information drawn at said 
motion information derivation process, The class classification procedure which 
carries out the class classification of the noise component about said attention 
pixel based on the description of said class tap extracted at said class tap extract 
process, Based on the class classified according to said class classification 
procedure, data processing corresponding to the class concerned is defined. By 
the defined data processing The noise rejection approach according to claim 9 
characterized by having the data-processing process which generates the picture 
signal which removed the noise component about said attention pixel. 
[Claim 14] The description of said class tap used by said class classification 
procedure is the noise rejection approach according to claim 13 characterized by 
being noise component distribution of two or more of said pixels as said class tap. 
[Claim 15] The noise rejection approach according to claim 13 characterized by 
generating the picture signal which removed the noise component about said 
attention pixel by performing the operation of the pixel value of two or more pixels 
of the location corresponding to said attention pixel, and the operation multiplier 
about said two or more pixels beforehand set up according to the class classified 
according to said class classification procedure at said data-processing process. 



[Claim 16] Said operation multiplier according to each of two or more classes by 
which a classification division is carried out by said -class classification procedure 
The process which extracts an attention pixel from teacher image data with few 
noises than said input picture signal, The process which moves about said 
attention pixel and derives information from the student image data which has a 
noise equivalent to said input picture signal, The process which extracts two or 
more pixels of the location corresponding to said attention pixel from said student 
image data of a multiple frame as a class tap according to said motion 
information drawn about said attention pixel, The process which carries out the 
class classification of the noise component about said attention pixel based on 
the description of said class tap, Said class by which the class classification was 
carried out corresponded, and were extracted from said student image data as a 
prediction tap. About the pixel containing two or more pixels of the location 
corresponding to said attention pixel extracted as a class tap at least The noise 
rejection approach according to claim 15 characterized by computing as said 
prediction coefficient according to the process which derives the prediction 
coefficient for generating an output picture signal homogeneous as said teacher 
image data from said student image data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the noise rejection equipment and 

the noise rejection approach of removing the noise of a picture signal. 

[0002] 

[Description of the Prior Art] In order to remove a noise from a picture signal, the 
lost-motion ecad recursive call filter is used conventionally. An example of the 



configuration of this motion ^cad recursive call filter is shown in drawing 7 . 
[0003] An input picture signal is supplied to an adder circuit 2 through the 
amplifier 1 which performs amplitude adjustment for every pixel. The output 
picture signal of the frame in front of one (henceforth a front frame) is memorized 
by the frame memory 2 rather than the frame (frame at present about an output 
picture signal (henceforth the present frame)) at present. The picture signal 
memorized by this frame memory 2 is read one by one for every pixel 
corresponding to each pixel location of an input picture signal, and is supplied to 
an adder circuit 2 through the amplifier 4 which performs amplitude adjustment. 
[0004] An adder circuit 2 is supplied to a frame memory 3 while it adds the pixel 
of the present frame which led amplifier 2 and amplifier 4, and a front frame and 
outputs the addition output as an output picture signal. That storage picture 
signal is rewritten by the output picture signal of this addition output in a frame 
memory 3. 

[0005] The input picture signal of the present frame is supplied to a subtracter 
circuit 5 for every pixel again. Moreover, the picture signal of the front frame 
memorized by the frame memory 3 is read one by one for every pixel 
corresponding to each pixel location of an input picture signal, and is supplied to 
a subtractor circuit 5. Therefore, the difference of the pixel value of the present 
frame of the same pixel location on an image and the pixel value of a front frame 
is obtained from a subtractor circuit 5. 

[0006] After the difference partial output from this subtractor circuit 5 is supplied 
to the absolute value-ized circuit 6 and changed into an absolute value, it is 
supplied to the threshold processing circuit 7. the pixel supplied to this in the 
threshold processing circuit 7 the threshold beforehand determined as the 
absolute value of difference is compared, it moves for every pixel, and 
static/dynamic detection of a part and a stationary part is performed, namely, -- 
the threshold processing circuit 7 ~ a pixel time the absolute value of 
difference is smaller than a threshold - an input pixel - a stationary part - 
judging - a pixel - when the absolute value of difference is larger than a 



threshold, an input pixel is judged to be a motion part. 

[0007] The static/dynamic detection result in the threshold processing circuit 7 is 
supplied to the weighting-factor generating circuit 8. The weighting-factor 
generating circuit 8 supplies multiplier 1-k to amplifier 4 while it sets up the value 
of weighting-factor k (0<=k<=1) and supplies a multiplier k to amplifier 1 
according to the static/dynamic detection result in the threshold processing circuit 
7. 1-k Amplifier 1 k Doubles the input signal, and amplifier 4 doubles the input 
signal. 

[0008] In this case, when the pixel of the present frame is judged to be 
quiescence, the fixed value between k=0-0.5 is set up as a value of a multiplier k 
in the threshold processing circuit 7. Therefore, let the output of an adder circuit 2 
be the value by which weighting addition of the pixel value of the present frame 
and the pixel value of the front frame from a frame memory 3 was carried out. 
[0009] On the other hand, when the pixel of the present frame moves by the 
threshold processing circuit 7 and it is judged with a part in it, k= 1 is set up as a 
value of a multiplier k. Therefore, from an adder circuit 2, the pixel value {pixel 
value of an input picture signal) of the present frame is outputted as it is. 
[0010] As for the storage signal of a frame memory 3, the pixel value of a multiple 
frame was integrated by the output picture signal from an adder circuit 2, as for 
the ** frame and the stationary part in the picture signal memorized by the frame 
memory 3 since it is rewritten. Therefore, gradually, the noise became small, and 
was removed by the thing to which a noise carries out random change for every 
frame, then weighting addition, and, as for the stationary part of the picture signal 
(it is the same as an output picture signal) memorized by the frame memory 3, 
noise rejection was performed. 
[0011] 

[Problem(s) to be Solved by the Invention] However, when 1., for-example, a 
noise level, is large, a motion part may be mistaken by noise rejection with an 
above-mentioned motion ecad recursive call filter for a stationary part, and image 
quality degradation of dotage etc. may be seen in thatoase by it. 



2. The noise rejection of a motion part is impossible. 
There is a problem to say. 

[0012] This invention aims at offering the noise rejection equipment and the 
approach an above-mentioned trouble is conquerable, employing the advantage 
of the noise rejection capacity about the stationary part of an above-mentioned 
motion ecad recursive call filter efficiently. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the noise rejection equipment by this invention The picture signal which 
has the frame memory which memorizes a picture signal and is memorized by 
said frame memory, By adding by performing weighting according to ** of the 
image according an input picture signal to said input picture signal, and **, and 
rewriting the picture signal of said frame memory with the addition output 
Between multiple frames with the 1st noise rejection section which generates the 
1st output picture signal with which the noise was removed as said addition 
output By data processing which extracts the pixel to which it corresponds on an 
image, carries out the class classification of the noise component of said pixel 
based on an inter-frame change of those pixels, and is beforehand set up 
corresponding to the classified class Per pixel of the predetermined number of 
the image location of the 2nd noise rejection section which generates the 2nd 
output picture signal with which the noise component was removed from said 
input picture signal, and a said 1st output picture signal and said 2nd output 
picture signal which corresponds mutually **** of an image is judged and it is 
characterized by having the output selection section which chooses and outputs 
one output picture signal of said 1st output picture signal and said 2nd output 
picture signal per pixel of said predetermined number according to the judgment 
result. 

[0014] According to this invention of an above-mentioned configuration, in the 1st 
noise rejection section, noise rejection is performed by weighting addition with 
the present frame and a front frame good about the pixel of a stationary part like 



the motion ecad recursive call filter mentioned above. 
[0015] On the other hand, in the 2nd noise rejection section, the pixel of each 
frame which is in the same location between multiple frames is extracted, the 
class classification of the noise component of said pixel is carried out based on 
an inter-frame change of those pixels, and by data processing beforehand set up 
corresponding to the classified class, since a noise component removes from 
said input picture signal, noise rejection is performed regardless of a motion part 
and a stationary part. However, the 1st noise rejection section of the noise 
rejection effectiveness which can accumulate the information on a long frame 
about a perfect stationary part is larger in the 2nd noise rejection section. 
[0016] In the output selection section, the output picture signal with which good 
noise rejection was both performed in the stationary part and the motion part is 
acquired by judging **** of an image, choosing the 1st output picture signal from 
the 1st noise rejection section by the stationary part per pixel of said 
predetermined number according to the judgment result, and choosing the 2nd 
output picture signal from the 2nd noise rejection section in a motion part per 
pixel of a predetermined number. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the noise 
rejection equipment by this invention is explained, referring to drawing. 
[0018] Drawing 1 is the block diagram showing the configuration of the noise 
rejection equipment of the gestalt of this operation. As shown in drawing 1 , an 
input picture signal is supplied to the class classification adaptation noise 
rejection circuit 12 which constitutes the example of the 2nd noise rejection 
section while it is supplied to the motion ecad recursive call filter 1 1 which 
constitutes the example of the 1st noise rejection section for every pixel. 
[0019] The configuration of the motion ecad recursive call filter 11 is completely 
the same as that of the example of drawing 7 mentioned above. The output 
picture signal from this motion ecad recursive call filter 1 1 is supplied to the 
output selection circuit 13. 



[0020] Moreover, the class classification adaptation noise-rejection circuit 12 
extracts the pixel of each frame which is in the same location between multiple 
frames, carries out the class classification of the noise component of said pixel 
based on an inter-frame change of those pixels, by data processing beforehand 
set up corresponding to the classified class, generates the output picture signal 
with which the noise component was removed from said input picture signal, and 
mentions it later about the detailed configuration. The output picture signal from 
this class classification adaptation noise rejection circuit 12 is also supplied to the 
output selection circuit 13. 

[0021] The output selection circuit 13 consists of the static/dynamic detection 
circuit 14, a delay circuit 15 for timing adjustment, and a selection circuitry 16, the 
output picture signal from the motion ecad recursive -call filter 11 is supplied to a 
selection circuitry 16 through a delay circuit 15, and the output picture signal from 
the class classification adaptation noise rejection circuit 12 is supplied to a 
selection circuitry 16 as it is. 

[0022] Moreover, the output picture signal from the motion ecad recursive call 
filter 1 1 and the output picture signal from the class classification adaptation 
noise rejection circuit 12 are supplied to the static/dynamic detection circuit 14. In 
the static/dynamic detection circuit 14, in this example, for every pixel, it moves in 
a stationary part, a part is judged, and a selection circuitry 16 is supplied by 
making that decision output into a selection-control signal from these two output 
picture signals. 

[0023] Although noise rejection of the pixel of the stationary part of an image is 
carried out in the output picture signal from the motion ecad recursive call filter 
1 1 as mentioned above, the pixel of the motion part of an image is outputted as it 
is, without carrying out noise rejection. On the other hand, in the output picture 
signal from the class classification adaptation noise rejection circuit 12, noise 
rejection is performed regardless of the stationary part of an image, and a motion 
part. 

[0024] For this reason, although both pixel value becomes almost equal since 



noise rejection of both the stationary parts is carried out when the output picture 
signal from the motion ecad recursive call filter 1 1 is compared with the output 
picture signal from the class classification adaptation noise rejection circuit 12 In 
a motion part, since the noise is removed to the noise remaining to the output 
picture signal of the motion ecad recursive call filter 11 with the output picture 
signal from the class classification adaptation noise rejection circuit 12, both pixel 
values will differ by the noise. 

[0025] The static/dynamic detection circuit 14 judges whether it is the stationary 
part of an image, or it is the motion part of an image for every pixel in this 
example using the above property, namely, the difference to which the 
static/dynamic detection circuit 14 computes the difference of the pixel value of 
the output picture signal from the motion ecad recursive call filter 11, and the 
pixel value of the output picture signal from the class classification adaptation 
noise rejection circuit 12 - the value calculation circuit 141 and difference ~ the 
difference from the value calculation circuit 141 - it consists of an absolute 
value-ized circuit 142 which absolute-value-izes a value, and a comparison test 
circuit 143. 

[0026] the comparison test circuit 143 - the difference from the absolute value- 
ized circuit 142 - time the absolute value of a value is larger than the value 
defined beforehand - a motion part - judging the difference from the absolute 
value-ized circuit 142 -- when the absolute value of a value is smaller than the 
value defined beforehand, it judges with a stationary part. And about the pixel 
judged that is the stationary part of an image, a selection circuitry 16 is controlled 
to choose the output picture signal from the motion ecad recursive call filter 11, 
and a selection circuitry 16 is controlled about the pixel judged that is the motion 
part of an image to choose the output picture signal from the class classification 
adaptation noise rejection circuit 12. 

[0027] Therefore, from a selection circuitry 16 13, i.e., an output selection circuit, 
the output picture signal from the motion ecad recursive call filter by which can 
carry out things and noise rejection is carried out good which accumulates the 



information on a long frame about a stationary part is outputted, and, instead, the 
output picture signal from the class classification adaptation noise rejection circuit 
12 is outputted for the output picture signal from the motion ecad recursivecall 
filter by which noise rejection is not carried out about a motion part. Therefore, 
the output picture signal by which noise rejection was carried out is acquired from 
the output selection circuit 13 over all the stationary parts and motion parts. 
[0028] The class classification adaptation noise rejection circuit used for 
[explanation of a class classification adaptation noise rejection circuit], next the 
gestalt of this operation is explained to a detail. In the example explained below, 
according to three-dimension (between space-time) distribution of the signal level 
of an input picture signal, the class classification was performed as class 
classification adaptation processing, the prediction coefficient beforehand gained 
by study for every class was stored in memory, and the processing which outputs 
the optimal estimate (namely, pixel value after noise rejection) by data 
processing according to the weighting additive expression which used this 
prediction coefficient is adopted. 

[0029] Moreover, this example performs noise rejection by performing class 
classification adaptation processing in consideration of a motion of an image. 
That is, according to the motion presumed from an input picture signal, the pixel 
field which should be referred to in order to detect a noise component, and the 
pixel field which should be used for data processing for removing a noise are 
started, and it is made to output the image from which the noise was removed by 
these by ******** class classification adaptation processing. 
[0030] Drawing 2 shows the overall configuration of the class classification 
adaptation noise rejection circuit used for the gestalt of this operation. 
[0031] The input picture signal which should be processed is supplied to a frame 
memory 21 . A frame memory 21 supplies the image of one frame ago to a frame 
memory 22 while memorizing the image of the current frame supplied. A frame 
memory 22 supplies the image in front of one of them to a frame memory 23 
while memorizing the image of one frame supplied. Thus, the image of a newer 



frame is memorized by frame memories 21 , 22, and 23 at this order. 
[0032] The following explanation performs as an example the case where a 
frame memory 22 memorizes the present frame, and frame memories 21 and 23 
memorize the frame of after the present frame and a front, respectively. 
[0033] In addition, the contents of storage of frame memories 21, 22, and 23 are 
not limited to this. For example, the image of two-frame spacing may be 
memorized in time. Moreover, not only three continuous frames but five frame 
memories are prepared, and you may make it memorize the continuous image of 
five frames. Furthermore, it is also possible to replace with a frame memory and 
to use a field memory. 

[0034] The image data of the back frame memorized by frame memories 21 , 22, 
and 23, respectively, the present frame, and a front frame is supplied to the 
motion vector detecting element 24, the motion vector detecting element 25, the 
1st field logging section 26, and the 2nd field togging section 27. 
[0035] The motion vector detecting element 24 detects the motion vector about 
the attention pixel between the image of the present frame memorized by the 
frame memory 22, and the image of the front frame memorized by the frame 
memory 23. Moreover, the motion vector detecting element 25 detects the 
motion vector about the attention pixel between the image of the present frame 
memorized by the frame memory 22, and the image of the back frame used as 
the frame memory 21 account 100 million. 

[0036] The motion vector (the motion direction and the amount of motions) about 
the attention pixel detected by each of the motion vector detecting elements 24 
and 25 is supplied to the 1st field logging section 26 and the 2nd field logging 
section 27. As an approach of detecting a motion vector, presumption by the 
block matching method and the correlation coefficient, a gradient method, etc. 
can be used. 

[0037] Referring to the motion vector detected by tbe motion vector detecting 
elements 24 and 25 from the image data of ^ach frame supplied to this, the 1st 
field logging section 24 extracts the pixel of a location which is mentioned later, 



and supplies the extracted pixel value to the noise component detecting element 
28. 

[0038] Based on the output of the 1st field logging section 24, the noise 
component detecting element 28 generates the class code expressing the 
information concerning a noise component, and supplies the generated class 
code to a multiplier ROM 29 so that it may mention later. Thus, since the pixel 
which the 1st field logging section 24 extracts is used for generating of a class 
code, it is called a class tap. 

[0039] The multiplier ROM 29 has more specifically memorized beforehand the 
prediction coefficient determined by study which is mentioned later along the 
address relevant to a class code for every class. And a multiplier ROM 29 
receives as the address the class code supplied from the noise component 
detecting element 28, and outputs the prediction coefficient corresponding to it. 
[0040] On the other hand, the value of the pixel which the 2nd field logging 
section 27 extracted the pixel for the prediction from the data of the continuous 
image of three frames which frame memories 21, 22, and 23 have memorized, 
respectively, and extracted is supplied to the presumed operation -part 30. The 
presumed operation part 30 performs a weighting operation as shown in the 
following formulas (1) based on the output of the 2nd field logging section 27, 
and the prediction coefficient read from a multiplier ROM 29, and generates the 
prediction picture signal with which the noise was removed. Thus, the pixel value 
which the 2nd field logging section 27 extracts is called **** and the prediction 
tap which are used in the weighting addition for generating a prediction picture 
signal. 
[0041] 

y=w1 xx1+w2 xx2+ .... +wn xxn (1) 

Here, they are x1 xn. It is each prediction tap and they are w1 , ... wn. It is 

each prediction coefficient. 

[0042] Next, with reference to drawing 3 , the processing which the 1-st field 
logging section 26 performs is explained more to a detail. The 1st field logging 



section 26 extracts the pixel of the pixel location specified according to tap 
structure as shown in drawing 3 . Here, the pixel shown at a black rectangular 
head is extracted as a class tap. That is, only an attention pixel is extracted from 
the present frame frO as a class tap, and 1 pixel corresponding to an attention 
pixel is extracted from frame fr-1 and the back frame fr1 as a class tap a front, 
respectively. 

[0043] That is, in this example, it is the tap structure where only 1 pixel is 
extracted in each of frame fr-1 , the present frame frO, and the back frame frl a 
front. In the 1st field logging section 26, the motion vector of the attention pixel 
detected by the motion vector detecting elements 24 and 25 is small enough, and 
when judged with a stationary part, it extracts a front as a class tap for noise 
detection of the pixel of the same pixel location in each frame of frame fr-1 , the 
present frame frO, and the back frame frl. Therefore, the pixel location of the 
class tap in each frame of a processing object is fixed, and there is no fluctuation 
in tap structure. 

[0044] When judged with a motion of an attention pixel being above large to 
some extent, and being a motion part, in order to, extract the pixel of the location 
which corresponds on an image as a class tap a front in the 1st field logging 
section 26 on the other hand from each frame of frame fr-1 , the present frame frO, 
and the back frame frl, amendment of the pixel location extracted corresponding 
to a motion vector is performed. The location of the pixel extracted from the 
image data of the back frame frl is amended by the motion vector detected by 
the motion vector detecting element 24, and the location of the pixel extracted 
from the image data of frame fr-1 a front is amended by the motion vector 
detected by the motion vector detecting element 25. 

[0045] Also about the prediction tap started in the 2nd field logging section 27, 
the same tap structure as an above-mentioned class tap is used in this example. 
And in the 2nd field logging section 27, the motion amendment to the pixel 
extracted as a prediction tap as well as **** is made. 

[0046] The class tap extracted by the 1st field logging section 26 serves as a 



correspondence pixel on the image between multiple frames as a result of such 
motion amendment. The prediction tap extracted by the 2nd field logging section 
27 also serves as a correspondence pixel on the image between multiple frames 
by motion amendment. 

[0047] In addition, the class tap structure where the number of frame memories is 
increased, and it considers as five pieces instead of three pieces, for example, 
the present frame and every two frames before and behind that are carried out 
account 100 million, only an attention pixel is extracted from the present frame, 
and the pixel corresponding to an attention pixel is extracted from every two 
frames of before/back may be used. Since the pixel field extracted is extended in 
time when it is made such, more effective noise rejection becomes possible. 
[0048] From fluctuation of the pixel value of the pixel of three frames started as a 
class tap in the 1st field logging section 26, the noise component detecting 
element 28 detects the level variation of the noise component about an attention 
pixel, and outputs the class code according to the level variation of the noise 
component to a multiplier ROM 29 so that the after-mentioned may also be 
carried out. That is, the noise component detecting element 28 carries out the 
class classification of the noise component of an attention pixel by the level 
variation of the correspondence pixel of the attention pixel about a multiple frame, 
and outputs the class code which shows any of the class which carried out the 
classification division they are. 

[0049] In the gestalt of this operation, about the output of the 1st field logging 
section 26, the noise component detecting element 28 performs ADRC (Adaptive 
Dynamic RangeCodlng), and generates the class code which consists the level 
variation of the correspondence pixel of the attention pixel over a multiple frame 
of an ADRC output. 

[0050] Drawing 4 shows an example of the noise component detecting element 
28. Drawing 4 generates a class code by 1-bit ADRC. 
[0051] As mentioned above, a total of three pixels of the attention pixel of the 
present frame and two pixels corresponding to said attention pixel of the frame 



before and behind the present frame are supplied to the dynamic range detector 
281 from each of frame memories 21 , 22, and 23. The value of each pixel is 
expressed by 8 bits. The dynamic range detector 281 detects the maximum MAX 
in three pixels, and the minimum value MIN, and computes a dynamic range DR 
by the operation which becomes MAX-MIN=DR. 

[0052] And the dynamic range detector 281 outputs the computed dynamic range 
DR, the minimum value MIN, and each pixel value Px of three inputted pixels as 
the output, respectively. 

[0053] The pixel value Px of three pixels from the dynamic range detector 281 ts 
supplied to a subtracter circuit 282 in order, and the minimum value MIN is 
subtracted from each pixel value Px. By the minimum value MIN being removed 
from each pixel value Px, the normalized pixel value is supplied to a comparator 
circuit 283. 

[0054] The output (DR/2) of the bit shift circuit 284 which sets a dynamic range 
DR to one half is supplied to a comparator circuit 283, and the size relation 
between the pixel value Px, and DR/2 is detected. When the pixel value Px is 
larger than DR/2, the comparison output of 1 bit of a comparator circuit 283 isset 
to "1", and when that is not right, said comparison output is set to "0." And a 
comparator circuit 283 parallelizes the comparison output of 3 pixels obtained 
one by one, and generates the ADRC output of a triplet. 
[0055] Moreover, a dynamic range DR is supplied to the number-of-bits 
conversion circuit 285, and the number of bits is changed into 5 bits from 8 bits 
by quantization. And this dynamic range by which number-of-bits conversion was 
carried out, and the ADRC output of a triplet are supplied to a multiplier ROM 29 
as a class code. 

[0056] It must arise [ between the attention pixel of the present frame, and the 
correspondence pixel of the frame before and behind that / fluctuation of a pixel 
value ] under class tap structure which was mentioned above or be small. 
Therefore, when fluctuation of a pixel value is detected, it can judge with it 
originating in a noise. 



[0057] If an example is explained, when the pixel value of the class tap extracted 
from each frame of t-1 , t, and t+1 which continued in time receives processing of 
1-bit ADRC, in the case of the example shown in drawing 5 , the ADRC output of 
a triplet [010] will occur. And that from which the dynamic range DR was changed 
into 5 bits is outputted. Fluctuation of the noise level about an attention pixel is 
expressed by the ADRC output of a triplet. 

[0058] In this case, if it is made to perform not 1 bit but the many bits ADRC, it 
will become possible to express noise level fluctuation more exactly. Moreover, 
the magnitude of a noise level is expressed by the code which changed the 
dynamic range DR into 5 bits. 8 bits is changed into 5 bits, because it clips so 
that the number of classes may seldom increase. 

[0059] Thus, the class code which the noise component detecting element 28 
generates has the code concerning noise level fluctuation of the direction of time 
amount acquired as a result of ADRC which consists of a triplet, for example, and 
the code concerning the noise level obtained as a result of a dynamic range DR 
which consists of 5 bits, for example contained in the case of this example. By 
using a dynamic range DR for a class classification, a motion and a noise can be 
distinguished and the difference in a noise level can be distinguished. 
[0060] Next, study, i.e., the processing which obtains the prediction coefficient 
stored in a multiplier ROM 29, is explained with reference to drawing 6 . Here, 
the same reference mark was given to the component in drawing 2 , and the 
same component. 

[0061] In order to learn, the input picture signal (a teacher signal is called) which 
is used and which does not contain a noise is supplied to the noise adjunct 31 
and the normal equation adder unit 32. The noise adjunct 31 adds a noise 
component to an input picture signal, and supplies the student signal which 
generated and generated the noise addition image (a student signal is called) to 
a frame memory 21 . As explained with reference to drawing 2 , the image of the 
student signal of three frames which follows frame memories 21 , 22, and 23 in 
time is memorized, respectively. 



[0062] The following explanation performs as an example the case where a 
frame memory 22 memorizes the image of the present frame, and frame 
memories 21 and 23 carry out the image of the frame of after the present frame 
and a front account 100 million, respectively. However, as mentioned above, the 
contents of storage of frame memories 21 , 22, and 23 are not limited to this. 
[0063] In the latter part of frame memories 21, 22, and 23, the processing 
mentioned above with reference to drawing 2 and the almost same processing 
are made. However, the prediction tap which the class code and the 2nd field 
logging section 27 which the noise component detecting element 28 generates 
extract is supplied to the normal equation adder unit 32. A teacher signal is 
further supplied to the normal equation adder unit 32. The normal equation adder 
unit 32 performs computation for solving a normal equation based on these three 
kinds of inputs, and the prediction coefficient decision section 33 determines the 
prediction coefficient for every class code from the computation result. And the 
prediction coefficient decision section 33 supplies the determined prediction 
coefficient to memory 34. Memory 34 memorizes the prediction coefficient 
supplied. The prediction coefficient memorized by memory 34 and the prediction 
coefficient memorized by the multiplier ROM 29 ( drawing 2 ) are the same. 
[0064] Next, a normal equation is explained. It sets at an above-mentioned 

ceremony (1), and they are prediction coefficients w1, wn before study. It is 

an undetermined coefficient. Study is performed by inputting two or more teacher 
signals for every class. When writing m [ the number of classes for every class of 
a teacher signal ], the following formulas (2) are set up from a formula (1). 
[0065] 

yk =w1 xxk1+w2 xxk2+ .... +wn xxkn (2) 
(k=1,2,-,m) 

In m>n, they are prediction coefficients w1, wn. Since it is not decided that it 

will be a meaning, it is the element ek of the error vector e. It defines by the 

following formulas (3). 

[0066] 



ek =yk-{w1 xxk1+w2 xxk2+ .... +wn xxkn} (3) 
(k=1,2, ~, m) 

And it is determined that a prediction coefficient makes into min the error vector e 
defined by the following formulas (4). That is, a prediction coefficient is set to a 
meaning with the so-called least square method. 
[0067] 
Equation 1] 



[0068] e2 of a formula (4) As the practical count approach for asking for the 
prediction coefficient made into min, it is e2. It is each prediction coefficient wi so 
that a partial differential may be carried out with a prediction coefficient wi (1 i= 
two ....) (the following formulas (5)) and a partial-differential value may be set to 0 
about each value of i. What is necessary is just to set. 
[0069] 
Equation 2] 

IF 



[0070] A formula (5) to each prediction coefficient wi The concrete procedure to 
define is explained. They are Xji and Yi as shown in a formula (6) and (7). If a 
definition is given, a formula (5) can be written to the form of the determinant of 
the following formulas (8). 
[0071] 
[Equation 3] 



0- 



[0072] Generally an equation (8) is called a normal equation. Based on three 
kinds of inputs mentioned above, the prediction coefficient decision section 33 
computes each parameter in a normal equation (8), performs computation for 
sweeping out further and solving a normal equation (8) according to general 
matrix solution methods, such as law, and is a prediction coefficient wi. It 
computes. 

[0073] Next, in order to perform noise addition in the noise adjunct 31, an 
approach like ** of the following - ** can be used. 

[0074] ** Generate random noise like computer simulation and add to an input 
picture signal. 

[0075] ** Add a noise through RF system to the picture signal to input. 
[0076] ** As a difference between a flat picture signal with little level change, and 
the signal acquired by performing processing which minded [ this ] RF system, 
extract a noise component and add the extracted noise component to an input 
picture signal. 

[0077] ** As a difference of the signal acquired by performing processing which 
used RF system for the flat picture signal, and the picture signal component from 
which it comes to remove a noise by carrying out frame addition of this signal, 
extract a noise component and add the extracted noise component to an input 
picture signal. 

[0078] The noise rejection circuit 12 using the class classification adaptation 



processing mentioned above is faced performing class classification adaptation 
processing in order to remove a noise from a picture signal, for example, it 
extracts the pixel corresponding to an attention pixel and an attention pixel etc. 
as a class tap, and generates a class code corresponding to fluctuation of the 
noise level which detected and detected fluctuation of an inter-frame noise level 
based on the data of a class tap. 

[0079] And the motion between frames is presumed, and the pixel (class tap) 
which should be used for detection processing of a noise component, and the 
pixel (prediction tap) which should be used for prediction data processing are 
extracted so that the presumed motion may be amended. And the picture signal 
by which noise rejection was carried out is computed by primary linearity 
association with a prediction tap and a prediction coefficient for every class 
information reflecting a noise component. 

[0080] Therefore, since the prediction coefficient which corresponds to inter- 
frame fluctuation of a noise component exactly can be chosen, a noise 
component is removable good by performing a presumed operation using such a 
prediction coefficient. 

[0081] And also when there is a motion, a noise level can detect correctly and the 
noise rejection of it becomes possible. It is avoidable that move, move like an 
adaptation recursive call filter, the thing which were especially explained with 
reference to drawing 7 and which is done to it being a stationary part for the 
misjudgment law of the part becomes a factor, and dotage arises in an image. 
[0082] Furthermore, when using the tap structure where only an attention pixel is 
extracted from the class tap structure which does not have spatial breadth into a 
frame, for example, the present frame, and the pixel corresponding to an 
attention pixel is extracted from the frame which is in before/back in time to the 
present frame, as a class tap and/or a prediction tap, it can avoid that the dotage 
factor of the direction of space affects processing. That is, it is avoidable under 
the effect of an edge etc. that dotage arises in an output picture signal, for 
example. 



[0083] Thus, although noise rejection is performed in the class classification 
adaptation noise rejection circuit 12, without being dependent on quiescence of 
an image, and a motion, about a perfect stationary part, it is inferior to the motion 
adaptation recursive call filter which can accumulate the information on a long 
frame. 

[0084] In this invention, as mentioned above, since the selection output of the 
output of a motion adaptation recursive call filter is carried out and the selection 
output of the output of a class classification adaptation noise rejection circuit is 
carried out in a motion part, by the stationary part, the picture signal output with 
which noise rejection was made good is obtained also in any of the motion part of 
an image, and a stationary part. 

[0085] In addition, the class tap and prediction tap in the 1st field logging section 
26 and the 2nd field logging section 27 in explanation of a class classification 
adaptation removal circuit are an example, and it cannot be overemphasized that 
it is not what is restricted to this. Moreover, although structure of a class tap and 
a prediction tap was made the same in above-mentioned explanation, both do 
not have to be taken as the same structure. 

[0086] Moreover, although the encoding circuit of 1-bit ADRC was used for the 
noise component detecting element 28, as mentioned above, it is good also as 
an encoding circuit of the many bits ADRC, and you may make it coding 
networks other than ADRC used for it by above-mentioned explanation. 
[0087] Furthermore, in the above explanation, although it explained that selection 
with the output of the motion ecad recursive call filter 1 1 and the output of the 
class classification adaptation noise rejection circuit 12 was performed per pixel, 
it may be made to choose it as not a pixel unit but the pixel block which consists 
of a pixel of the number of appointed numbers and an object unit, and a pan by 
being a frame unit. In those cases, static/dynamic detection is performed per 
selection in a static/dynamic detection circuit. 

[0088] Moreover, in the above example, although considered as -selection of 2 
person alternative with the output of one motion ecad recursive call filter, and the 



output of one class classification adaptation removal circuit, two or more motion 
adaptation recursive call filters and/or noise rejection circuits by class 
classification adaptation processing are prepared, and an output picture signal 
can be chosen from them. 
[0089] 

[Effect of the Invention] As having explained above, since the noise-rejection 
effectiveness about stationary parts, such as a motion adaptation recursive call 
filter, carries out the selection output of the output of the 1st large noise-rejection 
circuit and the selection output of the output of the 2nd noise-rejection circuit in 
which the noise rejection in motion parts, such as a class classification 
adaptation noise-rejection circuit, is possible is carried out in a motion part, 
according to this invention, by the stationary part, the picture signal output with 
which noise rejection was made good is obtained ateo in any of the motion part of 
an image, and a stationary part. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of the noise 
rejection equipment by this invention. 

[Drawing 2] It is drawing showing the example of a configuration of the class 
classification adaptation noise rejection circuit used for the gestalt of operation. 
[Drawing 3] It is drawing for explanation of a class classification adaptation noise 
rejection circuit. 

[Drawing 4] It is drawing showing the example of a configuration of the noise 
component detector which constitutes a part of class classification adaptation 
noise rejection circuit. 

[Drawing 5] It is drawing for explanation of the example of a configuration of the 



noise component detector of drawing 3 . 

[Drawing 6] It is drawing for explaining the creation approach of the multiplier 
data used for a class classification adaptation noise rejection circuit. 
[Drawing 7] It is drawing showing the example of a configuration of a motion 
adaptation recursive call filter. 
[Description of Notations] 

1 4 [ - A subtractor circuit, 6 / - An absolute value-ized circuit, 7 / - A threshold 
processing circuit, 8 / - A weighting-factor generating circuit, 11 / - A motion 
adaptation recursive call filter, 12 / - A class classification adaptation noise 
rejection circuit 13 / - An output selection circuit, 14 / - Static/dynamic detection 
circuit ] - The amplifier for amplitude adjustment, 2 - An adder circuit, 3 - A 
frame memory, 5 
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3KfB18*ftTl^M7U-A<DiIi®{l^<>\ A7JBfi! 

^o)&mmLm\zw& ltbjrc£ Kipk(::R*ai« 
ii<i±a)^L:iij«tiiB<D5S7U-^©iji!5fii 

S57U-ACDSJiaifc<0g#6M#Sft*. 

[0006] cossmass 5 6^eos»aa73(i. &&b 

■H»JJ£«t3. -T*t)-5s L$tMI5!iSlsliS7T'(^ DO 
JRM#©*6ttfiStf LtlMlJ: »J fc'JM* l*&*lci&. A7J 

BXtt»jtv#£H£u mmm^<omnm»Li^m 

<fcyt>*tt>£*lc«\ A7jB«tt»*»»£«jrr 

[0007] L$lMi!Sag|2lg& 7 T'0»i&WSllS*tt. 
B*«»fS£0S& 8 ft*. B»ffitt9e£@e 8 

i& L*t^»aisitt7To»iM>Me*icjsi:T, fi 

frflttk (OSkSl) 4XNHRBU <m^Tyf 

Mzimtztmz. «j»i-k^7>74tc«iigr 

5, 7>7"Ui, *©A7JfI#£kfgU 7V741*. 

[0 0 0 8] Z<0®£. LSIHB0BSB7?, S7U 
-A©Hig6^±<!:WS*ti«i*lctt. fiiSkOiiSi: 
LTk = 0~0. 5^(Di£ffi^£$tl%. Lfctf 

oTx iinwiHiK2<oai73«. w?\s-L><nw%mts 7 



[0 0 0 9] L$tMISa^0K7X% 517 U-A 

LT k = 1 *l* 0 LfctfoT, ft]JIBtt<2 #S 

tt^7U-A©iliRffl.{A7Jll®«#OiiJ!Mi) 

$SJti73?h*o 

[0010J towaa2frS0m7jE«<i4fc*»A 7 

U-A^t'J30SB1S(i^ S7U-A. 
tl*<DT\ 7U-A*^y 3KIB1g2rft*B<8!{l^*<0 
&jtgis#tt. ffi»7U-A<DliSRfil«:8l»arnf£!t.0tc 
LtcffivT* /4Xm\s-L.W,Z : ?yVk&8L 

\t*tz*><r>t?ti\t. nfrmmmzzv. ;<<xk 
K/jvar < *oTi«aj* tu 7 u-a* t y 3 mm 

y -r XBfcsai^foftfc*.©*: &s. 

(0 0 11] 

®J5S! y * > 7*7 iu* iz £ * y -r xi** 

fcf^tttiS^TLSdCttffcy. 

2. m®mtS'(x&£ftz°ziii\ 

[ooi2] coftmt. mnmzmi&mt)-- >7 

[00 13] 

[ns^«*-r*fc«>©#s] ±smm&mtt*it»b 
■T57U-Ap< : ey$wu Bu§B7b-^^ ; Eyicga« 
flrti«Kcj:«Bflta>ik mzizct&frttHZ'rj-ozm 

^*8*lftilSCtT\ tJ8B<inliaS73<!:LTy'fXfl)|!* 

*?nfcm 1 ©aiTJiiflift^s^a-rs* i ©/-r xi« 

iUL, -?-n6<DilJ!5<D7U-AFa©a<WtS^l>TB?SB 

iiiR©y'rx«»*^5x»su Hmzntct^xiz 

-T XrtSM)** SftfcW 2 ©UJ73ilS!(i 

#*4fig-r«si2«Dy'rxBSsi6gi5 < !:, MiBsn otatim 

1 <Diti7J®®«^£H!Big2<&aS73ffl®ffi*li:<D-*<0 

[0014] ±.i&o>mf8,<r)£tommz&tu& 
<< xiuaawtt, ffitLfenss&sy >77-r;u 
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[0 0 15]-*. &2<0;-<X&£®T'\t. 88*7 U 
-fXj8#£75X#8U #8**1*7 5XU:*tlSLT 

tfT£**10/*XPiaKK>;iWk m2©/-<XI»2s 

[0016] tbtimm^T-its m^ssosiR^fflT*. m 

<ommm.T\ n^mz-a. mio/-rx^aj^e 
(omKotati^mm^mmu %2<o 
/-<XR*£aHf5<os&2 0tati®mm^mit % z. t 
®ikm3s*xfW}i*gM-z\ t*>iz.m*;4 

XI»2t6^fcn/i:ai7Jia^l^6Mf6n%o 
[00 17] 

mm<nmm<omm\ wt, do^wicfc^y-rxi** 
[o o i 8] ei it. z.<Dnmo>Bm<D/'(X®£&m 
imommtmt&zttiz. m 1 -r xf&sewmzm 
ittic m2o>; jxt&swimzmmzt^xK 

£®JS/'rXB*£lal8&1 2tCfl«g*n5o 

[0 0 19] BrtrjgjSS'JZj— >77frt>* 1 1 
tt, ±aiLfcia70«iJ < !:^<|?iaiT'«5o £<DB)$iIt5 
WJti-- -sri-ch* 1 1 fre<DHi73li<S!#^«x iB*> 

auRB^i 3ic^*g*n*o 
[0020] ^xtfapsit;/ -r XBASES 1 2 

ttv $a7U-^T*|i3U«tiIlc£S£7U-A<DIij£ 
B5fBHJS<&/-<Xfi!6#*77X#SU #3*ft/"c75 

A7Jiii«!«^6/'rXfi2»<Di»£arnfcai7Jiii®ffl^ 
s„ co^^^ssis/'rx^iSiHiai 26^6©aj?3 

H«<I#<fe, aJ7J2!!Rl2]S&1 3tCft£$tl$. 

[0021] aj73S«@K 1 3 it, mummi 1 4 

t»WJ+ a*5SJ5SW£-->77'ril/* 1 1 frS<D 
tB*)GWMI#«U ilffilHlKI 5*iiUT2i«l2jffi1 6lc 
096**1, ?7Z*HBra/^XNffi|s]tt1 2fr£«>||j 

ftmmit. *«>£s»reibi 6K096*n*o 

[0 0 2 2] *fc, KtiSfSS'J^— >77-<;l/^ 1 1 

*s©iaamM»£» 75x#s>gj5/'rxi&i£0s& 

1 2&Z<omfiwmi&*ttt* MH»J£EWM 41=098 



»wi 6 1=098**0 

[0 0 2 3] Hi*»S3HU*-: >77f 1 1 fr5© 
ai7DH«fl#T'tt. »»LfcJ:3te, ®«<D»itfil5#<D 

/^xi$£**iri=, *ro*$aj7j;*ti*o -5, 75 
x»s®is/'rxi«ii2]Ki 2*sfl!>attJinifl»T 

14, BftOBihfiMK tt$S£ttiHfftt<> /-fXRftfi 
#S6**l*o 

[0 0 24] COfctt, f77-rJU* 

1 1 &&mifowmm*t* ^^x^wm^/^xn.^ 

HS&1 2#60tUAMMI^*ttlKtfe«ft. ttJtSP 

77^/1/* 1 1 <Dtii7]BHMI#U:tt/'r 
%<Dt=*tLT, 757#SifiJS/-1'XR&&lElg&1 2«>S 
(Dffi;tiIi««#TW>rXtfl$£*nTl>*fc4&, Biff 

nwsmti'SJXMZimis.zz. tica*. 

{0 0 2 5] IHVNSEIttl 414, a±Ott»**U«L 

WPJSBB1 4(4, KitjglSS'J*-: 5>77<fJU*1 1 
fr5©ai7JiS*{I*f<7>BJRffii:, 75Xtfg>Sffi/'f X 
&5S0S81 26>6©m73H«fi«©BiiilMi4(036»*II 

mr**»«WBiaHn 4 1 t. mmmwm-i 4 1 

6^5©S»fil=&i6*MHfc-r«l6«fWfclHl8l4 2i, tt 
ISfJSIslKl 4 3t6^5J9:5o 
[0 0 2 6] iWSt^JSlElK 1 4 3 Tl*. &*H!<bls)Eg 1 

4 2»%<Dmte<zmm&* w&toMuvtas* 

t^*lCt4, U mWfflfbSKl 4 26^ 

«5<!:!i9JSL/ciii«tco^Ttt> M»aBBU *— >7* 

7-tju^i i*>6<Das7jij«i##*a«?-r5«fc5tca^ 

jRt«:ot>TJ4v ^5X»S5SJ5y'rXI«j6iaKl 26^6 

©tU73Sifii(i^*a«!-r * * 3 icas?ieigs 1 6 *«yi8i? 

[0 0 2 7] Ltz&oTs 5S1R0S&1 6tr6tt. fab 

■6, SJ73S1REIK1 3fi>5te, ^»±Si^^Hco^,^T^*s g 
^7u-/.(Dit«€S«-r*c:iT'*T> s»ic/-<x 

R*£* tl*l&*SgJ53!i 'J >77 -f /U-Jf ^60ffl73a 

««^ta73**u nhi&mco^Tit. s-txte&i 

tlftlHb« SJiSS! 'J > 77 -f 6^6 OUMmMI 
^Of*t>oTs 77X»SaJ5/'TXI«*lHlBl 26^5 
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[0028] 4 Xfo3km><ow& 

zonmvmmzm^ixzt^xftmmfcsj 

T-it. v^xxmmfc&mtLT. *.t>®*®%<m% 

[0 0 2 9] CCD«IJtts Hi8i0i!j*£#liLT? 

873? £ J: 3 lc LfcfcWT'fc*. 
[0 0 3 0] E2tt, C<3ISl$©fl5JgU:Jll,>6ft*?5 

[0031] ymztiz^zxiimiikmmtyis-ix* 

2 1 £081**1*. 7U-i*^ty 2 1 tt, 
*lS3££7U-A(DiBj&£fB1g?'5 17 b- A 

b5©Ij®£7 b-A* t y 2 2 K&JSf 7 U- A* 

* 'J 2 2li, 08SStl* 1 7U-A©il«i^fB«-r«t 
&lc. 1 7 b-Afu©li«l£7 U-A* t 'J 2 3 IC 

C<&<fc3fcLT\ 7U-A/ ; E'J2U 2 
2, 2 3lCtt, cromic. J:»)»rL^7U-A<Z>IHi!tf 

[0 0 3 2] WT<DittW(*. 7U-A* ; E'J2 2tfg|7 
U-A£fB1SU 7U-A* : E'J 2 1 3 

ft^-f-n-pn. 3i7u-Ao^*>d:t;M<o7u-A€§B« 

[0 0 3 3] 7U-A* : E I J2 U 2 2, 2 3© 

F£Wfc2 7U-AF.3|II0iii®£fB18LT<fcBlU\ 

aeir53 7u-Aicffi6-r, siio^u-A/ty* 

Sit, airr3 5 7U-A©®<8£ieffi-ra<J:-3U:LT 
7U-Ay*UlcttxT7-r-/l/K* 

* u ^ffiffl-r 5 c: £ t. pts6t«5 0 

[0 0 3 4J 7U-A**'J2 1. 2 2, 2 3(C*-ft* t 
*lfBS*nTV-5&7U-A. 317 U- A, b57U-A 
©W*y-*tt» •*"C*MUtttt»2 4» Ki$^^h 

y =W1 X xi +W2 X X2 H 

CCT\ xi . x„ tf&vmtvyz'&v. 

wi . w n tf«73Hmk?»«. 

[0 0 4 2] E3^#!HLT, 3M SIHtfjy itiL 
S52 6W-5SaSHCOl>T. *yH«IBlcl«8^5o mi 



w»jaiLsi52 7ic«»&*n«o 

[0 0 3 5] h;U«imeP2 41*. 7L/-A*€ 

y2 2(ci31S;irftfc3S7U-A©iIi0!£, 7U-Ap< ; E 
'J 2 3tClB18*n/cB37L/-A(0iii«!i:<0F5CD>ieiliR 

ico^T©ii*^^ t-;i/««air5„ ■saw h 

;UttHiSS 2 5 tt> 7 U-A* € U 2 2 KSBS* ftfc3!7 
U-A©M£» 7U-A*€'J 2 1 lCgBft*ftfc&7 

[0 0 3 6] 16$^ MUttttS2 4fc<fctf 2 

£A£J:tfft»ft) »*. mifiiSE«J»JajLaJ2 6^ < fci; 
S2tSlSEfflyajLg|J2 7lc«IS*tl5„ ft«"C9h/l'* 

[oo37] an ««wyitiL8P2 4tts enters 

n*S7U-A0iS«x— >6 X 6, ft*'*? HH&tiSB 
2 4. 2 STtttH* ftfeft*"?* Ml/WBL**)^ 

[0 0 3 8] /'TXfie»«taa52 8«. ftffMHDVlH 
LgP2 4©aJ73lCS^T, a»T**3»C, /-fXfig 

fc77X3-K^«»R0M2 9tt:«Jg-r5o C<DJ:? 

»i«««jyiBL»2 4ti«aiai-r*H*tt, 

[0 0 3 9] «KROM2 9li, tUfiT«J:3«¥«lC 

«-?5X3-RcBaS-r«7KUXH:^oT, 746B1I 
LTt**;*LT» «»ROM29tt» /-fXfigtfttffl 
gp 2 8 5 X 3- K*7 K UXi LTS 

[0 0 4 0] m2^«3»JtlSLg|52 7li, 7U- 

W;2K 2 2, 2 3 6^tl^nfB1fLTl^aiS 
?5 3 7 Iz-AWiiftWx-^^S^ailfflOiliRStttt 
U tttUL^HXO««tt£aill»3 0(c«ttdr«. 
S-»»g|53 0tt. JB2fMraVlUL02 70!>ttl^ « 
RROM2 9tcSil*aj*n**38fll»-tlC»^T, 

Ji(T©SC (1) Kwr*3ft«awt*aw«ff-aT, / 

[0041] 

•+w n x x „ (D 

tmm*jULS2 6tt. E3fc^-rj:5*^ ^7«i)iic 
its Ms&v*iti%wmtfi97x*'»'7£L'zmmi 

tl*. -rat)-6, 317 U- A f r o^easmM^tf 
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?5X*-y7<tLTJ*ti!;!r*U il57U-Af r-l£, 

«7b-i* f r 1 ^si*. ssmticttftrt 1 Ess** 

[0 0 4 3] Tfct>^ JirofilJlCfc^Ttts s57U-i* 
f r-1. 3S7U-Ikf r 0. &7U-ikf r I <D*n 

HMMBM**<» HitSI5tt.!:¥'j;t;*tt*i§£U: 
tt» f57U-Af r-1. 3i7U-Af r 0, &7U- 
r I <J)&7[s-L\Z3$\i%m-W%tilM.<mmti'; 
-<X&lii<Drctb<D* 5 7 £LTti\tbTZo Ltcft 

[0 0 4 4] -73. >igiliR<DBj*6^*eSJJ(±*$ 

< s m%Mz°&% 1 W3t*n*«^»c«, m 1 mm 

»JtttLV2 6K:£lvO& 137 f r - 1 , S17U 
-AfrO, &7U-Af r I<D£7U-Afr6, lift 
±lcfc^T»J£-r*ttB<Oiii&£? 5X* «y 7£ LTHi 

ffiHOffiiEA^ton^o &7U-Af r 1 ©IKftx—S' 

6^ata-r*H«offiEtt, ft*'*? hushs^ 4t* 

tiiiiiitltcmZ^ HW=J:oT«iE3*U bu7 v—u, 
f r - 1 tDii&T— Sf^6ttHjr5iiiR0ffl«tt> 

h>M*aiS52 ST'^ttSS-nTci)*^^ h/WCjoT 

[0 0 4 5] m2H«WytllLgI52 7T'iS]yaiT!rn5 ; ? 

£l3«CD*>y7«!£#ffll^*i*„ *LT\ SS2{U5EW 

[0 0 4 6] dOJ:a&l!)*«iiEO^ Sl1S«E<3]y 
aJLSI52 6lc«J:oT«iai*tl5'5'5X^«y7«> «»7 

ya3Lg52 7tcJ:^T«iaj*ti5^3ia^-y7t„ 
IEfc<fcoT, &»7U-Z>F.aicfctt*IHgLh©tttt;iIi& 

[0047] yis-kttvmzm^u 3<ik 

ttfo-3T0>J;Uf5<B£U 0>J;ltfSt7U-.ka3J:tf*<D 
B5«02<ir'O<D7U-/»*IB^LT. W7\s-Uti-% 

asia*©**tttau s5/«©2ffli-ro<D7u-A6^ 
[0 0 4 8] /^x»«»«iusP2 8tt, sadst,?**? 

ic. ||1fI$ii&yaJLgB2 6T*75X*y7£LTWy 
titttitc 3 7 u-A©ias<Diiiigffia)a:i()6^, >i§S 



M2 9icai73-r5o y-rxfig»«mgP2 8t*. 

>i@iSi!i0/'rXfiE^ ffia7U-Alcoi>T<0>iS 
IiJ£<DmiiJR<&U^Ugl!)fcJ:^T* 57»SL * 
<WHS#tt Lfc* 5X©l^-f fl-TfcafrfcjjVr * 7X3 

- K*ai73-r5o 

[0049] z.<mm<mm\z.^>T\t. y-rxa^ 

!USP2 8ttv ®1^iSE«»JaiLSB2 6<Dai73ltO^T, 
ADRC (Adaptive Dynamic Ran 
geCodlng) JSSt7 U-A(cSt*>il!I 

fR©*U5IiJ&<D U^/I/SB)^ A D R C a}73#€>£* ? 5 
XU- K^«^r5o 

[0 0 5 0] 041*. /<XfiE»«aia52 8<0-filJ^ 
r. ■04(i. y KADRCtC^oT, ?5XU-K 

[0051] fWS U>5>*a]E»2 8 licit. 
m>&L7c«fc5lC, 7U-A* : E'J2 1. 2 2. 2 30D* 

^»3ffl©Hia«iawrti*. *axa>tt& aaas 

2 8 1 3<iOiIJ8<*>*<3S*flIMAX£s S'hffiM 

1 N^SttliJU M AX — M I N = DR)5:5jfifttC*o 

^^S'y^L/V^DRSSai-r^o 
[0 0 5 2] *LT. ^^5 7^U>-7«tiU2ltt2 8 
1tt. *<DW)iiLT. »ajLfc$W= •y^UVv'D 
R£. S'hffiM I Nil, A7D£*l/c3{B©IilR<D J We 

{0053] V-i-fs-V? U V-7«l{tllHjK 2 8 1 frS<D 

3 fflOSBXOHXfl P x t*. 2 8 2 iCPilCO^g 

arti, SiSj&tePxtfsS'jMiSM i N«tMii*n5. s 

i5iRfiSPxA-5a'J^M I Ntf&£*n*Ci:T\ E« 
^ti/ciliJRfil3b^ibRlslK2 8 SizW&itiZ. 
[0 0 5 4] Jt«|2lSS2 8 3JCtt, 
DR*1/2tCf*K:.i' h->7h0K2 8 4<oaj7J (D 
R/2) Ai^flae^n, liJRfflPxi:DR/2i©*'jNffl 
«««tta*n5c SJRfi!PxtfDR/2«fc»J*$l>l5U: 
i*. tt«l2l»2 8 3©1 \Lv h(DJtR{li73«< "1 * 

Zo *LT, Jt&{sli82 8 3t*. H:W§btl5 3HUR(D 
ikRffi^SM^bLTStf-y h<DADRCJh7D*«^-r 

So 

[0 0 5 Si £fc, •5r-f^-5'y>l^>-70R^«yf» 

$»i2iK2 8 5(c«s&?ti, m*itiz&?T\zv m& 

8fcf-y h6^«>Jil(Sf5bf'y r-tcS«S*n%„ -fLT. C 
<Dtf>y ha^^nfc^-r^-Sy^L/V^tv 3 tf-yh 
<DADRCai7J<!:6\ ^773- Kt LT* ««ROM 

2 9lt«*S3rn5„ 

[0 0 5 6] J^ELfcfc^ft^^X^ y^flliiiOTT- 
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[0057] -w&wm-zt. m5itmtm<om^iz 

it. BWttfciWIUfct-l.. t, t + 1<DS7U-A 
6^atB*n/£-?5X^-y7<DlijRffl6M fcT'y h ADR 
CtDSaS^SWSCtlCfcoT. 3fcfy MO 1 0] © 
ADRCffi7Jtf8£-ra„ ^-LT, ^-<^-5-y^U>->* 

h<DADRCaiWc«toT. SBIiJRKO^TW-fX 

[0 0 5 8] Z.amG. ie , ^T'Bft<, £lf'yhA 

DRC5ff3«j:3tcrnifs /4XwvaMt**m 

V5>DR*5tf? McSfcUcn-Rc^oT, /<X 
U"«JW!>*SS#»ll*ft*. 8t^ h£5£-y Mc£ 

[0 0 5 9] Z.O>£o\Z. /<XfiE»fiimSIJ2 8^fig 
T5?5*=]-R*. C©fi>JOli^C«ADRC<Dem 

tf3£-y h#6£*a-Kt> SV^S -y^UV^DR 

uvv'DR^^^x^jiicffli^ciiic.ty. m&ts 

-CXt^ES'JT'*, /-rXU^UOSL^EgiJT* 
[0 0 6 0] We. f&fcS. ffi3*ROM2 9U: 

^mt^mm&^m^Vimiz-o^T. 06s#s8lt 

SMUTS. CCT\ ^^OMri^fcimtttlOKK 

to 06 1 3 ^s^5/-c»tcfflt>6n^ /'Txss 

tiami. 3$£TfJEm®jS,1}m®3 2izW£ZftZo 

yk =W1 Xxk1+W2 xxk2+" 

(k = K 2, -\ m) 

6ftM>T. mm** h;Ue<D£JRek WT©iC 

ek = yk - {wi Xxk1+W2 x 

(k = K 2, -s m) 

^LTs «T<z>a (4) icj:or^e?n^s^h 

;u e £ g'J^T** ? fc* => KT*. 

TKtt. lvb0S§/h2ii£tc<fcoT*S!Jfi&»£-g 

[0067] 
[»1] 

m 

e 2 = 2 e k 2 ,,,(4) 



s*xm\m 1 ttv A73iin8!fi^c/'rxfi8»*«iip 

LT/-fX^P®«! i&m^tm*) ££fiEU * 
fiBLfdfe&fI#*7U-Ap<* 'J 2 1 IC&IST3. ©2 
«#!!LTiftWLf i :«fe5tC, 7U-i A p< ; E'J2 1, 2 
2, 2 3tCtt, ^Wlca«5T5 37L/-^OS?S(l^ 

[0 0 6 2] J.XT©8HE«\ 7U-/>**'J22jt]MEg7 

tf2 3tff-tif»U 3S7U-A©^J:U : b307U-Ix 

7U-A/ ; E'J2 1. 2 2. 2 3(0ieigf*gg 

[0 0 6 3] 7U-Z»**'J2K 2 2. 2 3a>&«fc 

mtfttti*. <§u />rxfi)6»«aigs2 86^r5 

^IJ^-yX«s jE^SSCftDSSI53 2lc«*S^n*„ IE 

mm^mnmiizits setc, m.m%w&Gtti 

5o IE^MP»SiJ3 2tt, C*ie3ffiS©A*)fc8 
^L^TiE^iS^ft?<fc«6©H-SiiaS^?7t>, TOMB 
»j*SSP3 3tt, *ffllttB0Wt*l#5*.5X:3-K« 

W\ •^Lfc ; ?a!JflS»*P< ; E l J3 4lC«ttgr*o >*'J 

3 4i*. eas*n*^aa#»*i3isrs. */E'J34k 

Ktt*tl**38«tti» &&ROM2 9 (02) KfBffi 
[0 0 6 4] iBttMiatco^TBMW*. ±2E 

©a (i) icsivr. ^SB3ti^aa«»wi . w 

(2) awes**. 

[0065] 

"+w n xxkn (2) 

(3) T-;£iiT*„ 

[0066] 

xk2 +.... +Wn xxkn} (3) 

{0 0 6 8] it <4) <De2 «»j\&T«TOIfflk«* 

wj (i=1. 2----> THW»»L («T«« 
(5)), iO««llco^TiiiaiMI*i<0i:ft5«kdie: 

[0069] 
[»2] 



aW i k=0 



dw 4 



ra 



[0 0 7-0] (5) »&«73H«HKwi fcJtttaUtt 

WS*mic-p^TlftWr*„ 5£ (6) , (7) ©£5(5: 

Xjj. Yj ZmmtZts 3£ (5) l*. «T<D5£ (8) 

ra 

P=0 



e k = 2 2x ki -fe k .-.(5) 

[0071] 
[»3] 



^ JC X pj 



(6) 



k = 0 



(7) 



X ll X 12 
X 21 X 22 



X nl X n 



In 





w, 












w 2 




A 







[0 0 7 2] SC (8) AMfifclEfc^git.fciBMf*!**, 
ftlcg^T. IESa;£g3S (8) t>©&M7*-*£tl 
TiE«*iSxC (8) *M<tclM)HmwmoT*M 

[0073] am. /-fXf»3 1 icfcW5/>rx# 

linfcff-pfci&fcWu m*.tt&l.T<D®~ (D&ott&Z 
[0074] a>ea— Jf->5aU— >3><h(5l*ile 
[0 0 7 5] Afl-r5®iS!{i*HcaLRF££fl-LT 

/-<X£ttiHrrs„ 

[0076] is'<)i>mtti i '}>Kwa%M®m^t, 
tr»z®®mmz r f Litssm^n o z. t tc o 

tttiS Lfc/ -f XfiRtt£A*lH<8Kt*Hcttj]n-r*o 

[0077] ¥aaiifii(i#ic r f **mvtcwmz 

htiin T 3 1 «k oZV-TXtf ftT£SiIi&f§ 
#fiE»<t<DMtUTy-fXfiE^ttaJU ttaiUft:/-< 

x$#=&A*ia®!ffi^£ttiiD-r*o 
[0078] ±a!L/i:^5x»s®iSiassffli^c/'r 

U 77X*v7<Dx-$fcS^T7U-ARg7*<D/ 

<xu^u©jhmm*ihu «aj Lfcy-rxu^/u^ 

[0 0 7 9] ^LTs 7U-^<7)Fi3©lf)$£1«£U » 



(8) 



-r^ss (^»j^7X) «ttmr*o *lt, y^rx 
£<d»bi*I6£i;:j:ot* y-rxi»*jnfciiffifi^ 

[0 0 8 0] LfctfoT* /'TXm»«07U-^ffiil!l 

ict y » / -<XfiK»(Di»£*a»tcff -5 d t««T**5o 

[008 1] S-LTs Bl$«««51i^Ct,/<<X^l/ 

7 * #aa ltmw Lfc»*igrs y i/77 * ;u* <7><fc 

5 fcft$a5#£»itgp#T'fc* fcK* JSE? 5 c: £ £B 

[0 0 8 2] *6tCs 7U-AF«glCj>^T^Wft«2;^ 
y ftlAj^X* >y ^«ig. 0y*«r3i7l'-l^S>ig 
H*<0*tfttttl*n, 3i7U-.M;:*tLTB5fg«U:f5/ 

mz&%7 u-Afr 5>iaiiisic««s-r?.ij*ii^aiir 

ti* <fc 5 S * •)/ XUtitfc* 5 * * Item/* tc\tt 
[0 0 8 3] toddle, ^XtfSiSlS/'fXBfcffla 

7-ril/*{c(i^, 

{0 0 8 4] caWmte^Tit* ffiMLtcXoiZ. B 



t10) 



1SM20O2-223374 



[0 0 8 5] *7X#g>I£l$*@K©iKWl;:fc 

itzm i wttnu aj LS52 6 fe^tfm 2 hum*; as ugu 
2 7 t*<d? •> it$*x& a* -y x«\ -mx-h^ 

feu ±a?WlftBfl71i, ^x^xi^sy^xaHtit 
li^UfcOtL/cJbV |ii]U«|jl£L£<TfcJ: 

[0 0 8 6] /-rXfi!c»«aSg|52 8«, ±as<Di» 

6\ IMLtzXSlcZZv KADRCOlVa-Klsia 

[0 0 8 7] WiCDlftWlCfe^Ttt, iS$SlJ5 

3(ci»WL/i6\ SiSMiiftT'ttfcC mj£<13W>iIiSfr 

[0 0 8 8] JJi±<D«iJT*«s -ocoa^asss'j 

®&o)&t}t(D2miR-<omtRtLrct\ mm&jt) 
— > 77 << fd*? 5 x^simsasic «fc 



[0089] 

l»it8&#te^ZW «f XR*£ a&$tf**^SI 1 -f 
XfifoS@S&©tti7J£;iliRSii7JU »b*eB5*T*tt. 7vX 
»3i®JS/'rXI«i£lHlKft^(0B)$SI5»T'O/'rXl*5S 
RjftfcSI 20/^ X^0K<oaj73*5i«!ll7J-r *<D 

x^*6^jn/j:ii«!(i#ai7j6Mien*o 

[H3icDfi$&iKH] 

[0 1 ] z. wmmc xfo&mwvmmvBmz 

5vr7oy70T'a53o 

[02] fmwmfrm^tet^tomm&sjx 

[03] ^5X»Sa{S/'rXI«£l2lK(DI«W<3!)f c 46(D 
0T<&5„ 

[E4] * : ?xtt®mfc/'(X®£®®o)-®z:mi$,? 
% / -r Xfii6»«asi2iKo«!«ff<j«^-rET*%. 
[05] 03©/-rXfig»«iaii2]a}©«ifi)6<fija)i»Bfl(o/c 

«><Z>0T'£*. 

[06] ?5X#Sm/<XI$2Sl2lS&lcm^*i*ffi 

[07] iai^as'js— >7 , 7-f/u^©flSfiE«y^-r.0 

[ft^KDiftW] 

1. 4»«BMC7>7", 2-SD»EI8S. 3-71^ 
-^i'J, 6HMNMMUk 7-L 

$^fiisasi2]K, 8- ■ m3>mL%±®i&. ii-mzm 
awa— >?7<r 1 2- ■<??xti®m.S'(X& 

filslB, 1 3-aJ735i^088. 1 4-»BW"JS0(8 



[01] 



[03] 



1 3 UftMRait 



.CM-. 



AMI 



-i i 



M 2 



M5 



-1 6 



MMEBB 



JgttBtt 



•142 



M 43 



-1 4 



f r 0 




-f r 1 



(11) 



&M2 0 02-22 3 374 



[02] 



[04] 



BMW 





r 21 






r 


r" 




7b-A 











-2 4 



2 5 



1: 



tDi) til US? 



£28 



ttfttf 



28 



MtROM 



S52« 
tDUffiL* 



/•3 0 



***** 



r 



28. 



^2 81 



ttittSBI 



PR ***** 



r Z8 5 



1/2 



Px fltf » h 
— /— 



282 



284 
_£2 8 3 



[06] 



MAX — y 
DR 



MI N »-*• 



•0' "1" 

-O 



OR 



t-1 t t + 1 



[137] 





Htt 




oaiaia 




3» 




gggf. 



31- 



2 3^ 7 b- A 



-24 



_Y ! 
fflUfi 


r. 

mm 


1^28 




rx 
mm 



i2m 



□ 



32 



Id* 



-3 3 



ftS 



-3 4 



(72) mm &w 

mmlPa D pJilEib 0 a aiil6Tg7S35^ y: 



F*--M#^) 5C021 PA57 PA66 PA67 PA79 RA01 
RB06 YA01 

5C059 KK01 LAOO MA28 NN01 NN23 

PP04 TA80 TB04 K02 TC05 

TCI3 TD02 T005 TD11 TD13 



